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the foam type and more particularly to charges 
for use in Such fire extinguishers. 

It is among the objects of this invention to pro 
5:Vide a charge for fire extinguishers of the foam 

typer which has unusual and superior fire-ex 
tinguishing properties and sufficient to meet the 
present requirements for such extinguishers. 
Another object of this invention is to provide 

Qga charge for fire extinguishers of the foam type 
which is non-freezing at extremely low tem 
peratures and which reacts with high efficiency 
to generate an extinguishing foam at such low 
temperatures. 

Still another object of the invention is to pro 
Wide a Superior method of extinguishing fire, . 
utilizing the above charge. 
Other objects and advantages of this inven 

tion will be apparent from the following dis 
coSure. . . . 

fn the drawing, in which like characters of 
reference designate like parts throughout the 
several views thereof, 

Fig. 1 is a Vertical Sectional view of a form of 
foam extinguisher which functions very satisfac 
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torily for receiving a charge prepared in accord 
ance with this invention; 

Fig. 2 is a horizontal Sectional view taken on 
the plane of the line. 2-2 of Fig. 1; and 

Fig. 3 is a Vertical Sectional View. of a modi 30. 
fied form of extinguisher which will function 

invention where a sealed acid bottle is desirable. 
Charges for foan extinguishers, as heretofore 

used, generally comprised an outer basic solution 
containing a gas-generating material, ordinarily 
sodium bicarbonate, and a “foam stabilizer' such 

35; 

as extract of licorice, and an inner solution of 
aluminum Sulphate. When put into use, a chen 
ical: reaction takes place betWeen the acid Salt 40. 
of aluminum and the gas-generating material 
Which produceS, a gaseous preSSure, for expelling 
the fire-extinguisher fluid, and due to the pres 
ence of the foan Stabilizer, a tenacious and last 
ing foam Which is discharged from the extin 

ing the reaction being Said to provide a "lattice 
work for the foam. 
We have discovered that the fire-extinguishing 

50, 
terially increased above the heretofore-known 
extinguishing characteristics by the introduction 
of certain compounds into the foam-producing 
solutions, which compounds involve a certain 

55 group of elements, and which we have found to 

This invention relates to fire extinguishers of 

guisher; the... aluminum hydroxide formed dur-, 

properties of a foam extinguisher, may be ma-. 

20 Cains. (C 23-1) 
pOSSeSS. unusual or special advantages from the 
fire extinguishing standpoint. To this effect we 
have discovered that the fire-extinguishing prop 
erties of a foam charge may be materially in 
Creased by incorporating therein a compound of 
an element of group I of the periodic table of 
elements. Particularly, those elements of group 
I, which have the higher atomic weights and 
Which are positioned below sodium in the ar 
rangement of the periodic table, namely, potas 
Siun, rubidiurn and caesium, possess unusually 
efficacious fire-extinguishing qualities. In gen 
eral, these elements, when combined with a rad 
ical, either organic or inorganic, present a group 
of Substances which prove upon test to have pecul 
iarly advantageous fire-extinguishing properties. 

For example, we have found that a compound 
composed of the element potassium, which is one 
of the elements of group I referred to, combined 
With an organic radical such as a lactate, will con 
stitute an excellent material to be added to the 
basic. Solution of a foam charge. Other com 
pOUEnds of potassium, or of other elements of 
group I of the periodic table, may be substituted 
for the potassium lactate to give the desirable 
high fire-extinguishing properties to the extin 
guishing foam. Thus, other organic compounds 
of the elements referred to, such as other mem 
berS of the carboxylic acid class and its various 
Subclasses. Which embrace for example the for 
mates, acetates, stearates, oxalates and tartrates, 
possess these exceptional fire-extinguishing prop 
erties. Also, inorganic compounds of these ele 
ments such as the halogen compounds including. 
the chloride, bromide, iodide and fluoride, and 
especially the oxygenated compounds of the halo 
gens such as the chlorate, the nitrates and the 
nitrites, all possess these high fire-extinguishing. 
properties to an unusual degree. While sodium 
compounds are generally inferior to potassium, 
rubidium and caesium as regards fire-extinguish 
ing effect, we have discovered certain compounds 
Of Sodium, Such as SOdiuin acetate, Sodium lactate 
and Sodium nitrate, have Special or Unusual fire 
extinguishing qualities. 
These compounds, such as potassium lactate, 

should be introduced into the foam producing. 
Solution in sufficient amount to provide a rela 
tively high metal content, Such as a high potas 
sium content, to get the best extinguishing effects. 
The foam produced when such materials are pres 
ent in substantial quantities to materially in 
crease the fire-extinguishing properties of the 
feam, for example in excess of 10% by weight is 
generally a so-called “wet' foam, comprising ad 
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hering bubbles of gas which carry along sus 
pended particles of liquid, and the liquid in these 
instances is of high fire-extinguishing effect due 
to the presence of such compounds having un 
usual extinguishing qualities. A Superior extin 
guishing effect of the foam is obtained by the 
introduction into the generated foan of finely 
divided or dispersed drops of a rather concen 
trated Solution of one of these alkali metal con 
pounds having inherently exceptional fire-extin 
guishing properties. The Superior resultS may be 
obtained from a combination of the Smothering 
effect of the foam blanket and an extinguishing 
effect of the entrained particles of Solution of 
these compounds carried along with the foam. 
The use of these compounds, such as potassium 

lactate provides important advantages other than 
the superior fire-extinguishing effect. Potassium 
lactate, for example, materially depresses the 
freezing point of the solution, thus Serving as a 
freezing temperature depressant. By using Sufi 
cient quantities of potassium lactate, which may 
approach the point of saturation, a solution is 
obtained which will withstand extremely low tem 
peratures of the order of -20° C. and below and 
still not affect the foam producing qualities of 
the solution. Moreover, the presence of potas 
sium lactate in the solution provides for the gen 
ceration of a good foam comparable, from the pra. C 
tical viewpoint, with the foam produced through 
the use of aluminum salts, which, as Stated above, 
are adapted to form the “latticework' upon which 
the foam builds or is supported to provide a more 
tenacious and lasting foam. Sodium lactate may 
be used in place of potassium lactate, and give 
the advantages of increased fire-extinguishing 
properties, the latticework effect to obtain a te 
nacious foam, and the lowering of the freezing 
point of the solution. We prefer to use potassium 
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lactate as the fire-extinguishing properties of this 
compound are even superior to those of Sodium. 
lactate. Any suitable gas-generating material, 
such as a suitable carbonate, and any Suitable 

- foam stabilizer, such as extract of licOrice, may 
be used to provide this superior foam forming 
composition. 
Any suitable gas-generating material which is 

not too strongly alkaline in water solution may 
be used in this composition. We have found that 
a strongly alkaline material, such as potassium 
carbonate, is not so satisfactory in a foam charge. 
While such a carbonate will produce the neces 
sary carbon dioxide gas, the strong alkalinity of 

... the Solution tends to destroy the foan. Car 
bonates which do not have this strong alkaline 
reaction are quite satisfactory. Very satisfactory 
results have been obtained with sodium bicar 
bonate. The alkali metal compound having in 
herently exceptional fire-extinguishing proper 
ties should also not be Sufficiently alkaline to 
destroy the foan. An alkalinity naterially less 
than that of potassium carbonate is not objec 
tionable. The composition may be shipped to the 

... user in the form of a powder and then dissolved 
in water to produce the basic solution of a foam 
charge, or the basic Solution may be initially 
formed and shipped to the user. 

In order to still further depress the freezing 
point of this basic solution, any suitable freez 

70 ing temperature depressant material, which is 
chemically inert with respect to the basic solution, 
may be used. Ethylene glycol is a very suitable 
material for this purpose, as relatively small 
amounts serve to lower the freezing point of the 
basic Solution containing a potassium salt, or 

1978,734 
other salt or salts referred to having high fire 
extinguishing properties as well as freezing tem 
perature depressant properties, to extremely low 
temperatures to render the basic solution non 
freezing in very cold climates. Ethylene glycol 
is free flowing or of Sufficiently low viscosity at 
such extremely low temperatures to permit its 
use in this capacity. Alkali metal acetates are 
also exceptionally good freezing temperature de 
pressants, and these materials serve in addition 
to increase the fire-extinguishing properties of 
the Solution. Thus we have found potassium 
acetate to be highly effective for this purpose, 
and When used in conjunction with potassium 
lactate in certain proportions, a solution is ob 
tained which has a freezing point below -40° C., 
which is sufficiently low to meet the requirements 
of UnderWriters' Taboratories to obtain a pre 
ferred rating. 
As eXaraples of basic solution charges prepared 

in accordance with our invention, the following 
may be mentioned. Where the charge need not 
Withstand unusually severe winter temperatures, 
the following provides a very satisfactory solu 
tion:- 

EPercent 
by weight 

Potassium lactate-------------------------- 30 
Sodium bicarbonate------------------------ 8 
Extract of licorice------------------------- 2 
Water ------------------------------------ 60 
Approximate freezing point-22° C. 
Both potassium lactate and sodium lactate may 

be used in the basic charge as illustrated in the 
following example:- 

Percent 
- m by weight 

Potassium lactate-------------------------- 30 
Sodium lactate----------------------------- 15 
Sodium bicarbonate------------------------. 10 
Extract of licorice------------------------- 2 
Water ------------------------------------ 43 
Approximate freezing point -24° C. 
As an example using ethylene glycol the foll 

lowing is mentioned:- 
Percent 

by weight 
Potassium lactate------------ - - - - - - - - - - - - - - 35 

Sodium bicarbonate----------------------- 10 
Extract of licorice------------------------- 2 
Ethylene glycol---------------------------- 5 
Water------------------------------------ 48 
Approximate freezing point -26° C. 
As illustrating the superior depressant effect 

of alkali metal acetates in this basic charge, the following examples utilizing potassium acetate 
in addition to potassium lactate are mentioned:- 

Percent by 
- Weight 

Potassium lactate--------------------------- 36 
Sodium bicarbonate------------------------ 9 
Potassium acetate-------------------------- 9 
Extract of licorice-------------------------- 2 
Water------------------------------------- 44 Approximate freezing point -35° C. 

Percent by 
weight 

Potassium lactate-------------------------- 36 
Sodium bicarbonate.----------------------- 9 
Potassium acetate------------------------- 12 
Extract of licorice------------------------- 2 
Water------------------------------------. 4. 
Approximate freezing point - 42° C. 

80 

85 

95 

00 

105 

10 

15 

120 

125 

30 

135 

40 

4. 

50 



1978,734 
The basic solution may be used with any acid 

liquid or solution of any acid salt which will react 
With the gas-generating material to produce the 
expelling gas. For example, an ordinary solution 

: 5 of aluminum sulphate may be used as the acid 
liquid. 
... Referring to the drawing, there is disclosed in 
Figs. 1 and 2 a preferred embodiment of port 
able fire-extinguishing apparatus, which is adapt 
ed to be used When a relatively large volume of 
acid liquid is contained in the charge, Such as 
when an aluminum sulphate solution is used. 
This extinguisher comprises a sheet.metal Con 
tainer 10 having a portion 11 with a flat face 
which serves as a base on which the container 
may set when not in use. The lower end of the 
container is closed by a sheet metal bottom 12 
which may be fastened to the Wall of the Outer 
shell in any suitable manner such as by solder 
ing. The top end is provided with a centrally 
arranged opening which receives therein a cover 
casting 14 to which this end of the shell 10 is 
soldered. The upper end of the cover casting 
14 is threaded to receive thereon a cover mem 
ber 15 carrying a suitable handle 16, which as 
shown is in the form of a ring to serve as a base 
upon which the extinguisher is adapted to rest 
when inverted. Adjacent the upper end of the 
extinguisher and passing through the Wall of 
the extinguisher shell is a discharge casting or 
fitting 20. This casting is provided with an en 
larged shoulder 21 which is soldered to the shell. 
The inner end of the casting is provided With a 
flaring member receiving a screen 22, and the 
other end of the casting is formed as a threaded 
nipple 23 which receives the usual flexible hose 24 
carrying a discharge nozzle 25. 
. The cover casting 14 is provided with an in 
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terior annular shoulder 30 upon which a cage 
head casting 31 rests. An inner tube of sheet 
metal forming an inner container 32 is :Solidered 
to the cage head as at 33. This inner container 
is of sufficient capacity to hold the desired quan 
tity of acid liquid, such as the aluminum Sul 
phate solution. On the inner side of the cage 
head 31 is an inwardly and upwardly extending 
annular flange 35 forming a seat for a stopple 
36, which stopple upon inversion of the extin 
guisher is adapted to fall away from the seat 
to permit the mixing of the acid Solution in the 
inner, container with the basic solution held with 
in the outer-container. 
As shown clearly in Figs. 1 and 2, the cage 

head 31 is cut away above the stopple seat 35 
and on the side opposite the discharge casting 20 
to provide discharge ports 38 for the discharge 
of the acid liquid into the space within the outer 
container. The wall of ther cage head 31 is left 
blank or imperforate on the side adjacent the 
discharge casting 20. This construction insures 
against any escape of unreacted: acid through the 
discharge casting 20 ahead of the basic Solution, 
so that full reactive capacity of the acid liquid 
is obtained to thereby insure the generation of 

65 the largest possible quantity of foam, while at 
the same time corrosion of materials upon which 
the fire-extinguishing fluidis. Sprayed due to the 
discharge of free acid from the extinguisher is 
effectively prevented, 

In accordance with this:invention, an acid Such 
as chlorosulphonic acid, Or; other acid compound 
containing a Sulphonic acid radical, is preferably 
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Substituted for the acid Solution as above de 
scribed. Such an acid withstands temperatures 

75 materially below -40°C. without freezing. When 

3 
this acid is used in conjunction with a non-freez 
ing basic solution as above referred to, a foam 
extinguisher is provided in which the normally 
separated portions of the charge are non-freez 
ing and furthermore will react with high efficien 
cy at extremely low tenperatures. Such a foam 
charge will withstand temperatures of the order 
of -40° C. and lower, and the separate portions 
of the charge are chemically active with respect 
to each other to generate an extinguishing foam 
with high efficiency at Such low temperatures. 
Only a relatively small volume of chlorosulphonic 
acid is required to provide a sufficient amount of 
the acid to generate the desired quantity of sex. 
pelling gas. For example, about 2% fluid ounces 
of chlorosulphonic acid is sufficient to react with 
and expel a gallon and a half of the basic solu 
tion in the form of a stabilized foam. 

Referring to Fig. 3 of the drawing, a preferred 
form of portable extinguishing apparatus is dis 
closed, which is adapted to be used as a foam ex 
tinguisher when an acid such as chlorosulphonic 
acid is employed, where a sealed acid bottle is 
desirable. The outer shell, discharge casting and 
cover are constructed similarly to that previously 100 
described. In this construction, an annular ring 
member 40 is provided which rests upon a shoulder . 
30' in the cover casting 14'. The member 40 is 
provided with downwardly and inwardly extend 
ing arms 42 connected at their lower ends with 5 
a cylindrical member 43, preferably formed in 
tegrally with the arms and annular ring. The 
cylindrical member 43 is open at the top and bot 
tom and receives therein a sheet-metal tube or 
guide 45, the tube being rigidly connected to the is 
ring 43 as by Soldering. Positioned within the 
tube 45 and resting upon a cushioning spring 46 
is a hermetically sealed acid bottle 48 having a 
frangible end 49, the bottle being of a capacity 
to hold the required volume of chlorosulphonic 5 
acid. 

Carried by the cover 15' in alignment with the 
tube .45 is a pointed projection 50, which is riveted 
to the cover at 51. Also carried by the cover 15'., 
is a cup-shaped member 57, held in place by the 20 
rivet 51. This member has a downwardly-extend 
ing tubular fiange 58 which is concentric with 
and surrounds the upper end of the tube 45. This 
tubular extension is So Spaced from the upper end 
of the tube 45 that a constricted annular passage 25 
52 is formed therebetween through which the 
chemicals flow when being mixed to control the 
rate of mixing of the chemicals and to prevent 
the premature discharge from the extinguisher 
of acid unacted upon by the basic solution con- go 
fined within the Outer container 10'. 

In referring above to the superior or exceptional 
fire-extinguishing characteristics of these various 
substances, we have had more particularly in mind 
comparison with the present-day requirements 135 
and conditions which have to be met in the speci 
fied tests outlined by Underwriters’ Laboratories. 
While the materials and compositions and 

method herein described constitute preferred 'em 
bodiments of our invention, it is to be understood to 
that the invention is not limited to these precise 
materials, compositions or method, and that 
changes may be made therein without departing 
from the scope of our invention as defined in the 
appended claims. 145 
What is claimed is: 
1. A fire extinguisher containing a liquid com 

prising a gas-generating material and a foam 
Stabilizer, and a Second liquid comprising a chem 
ical adapted to react With the first liquid upon use 50 
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4. 
of the extinguisher to produce a stabilized foam, 
one of said liquids containing in addition a high 
concentration of a compound of an alkali metal 
element adapted to improve the fire-extinguish 
ing qualities of the foan. 

2. A fire extinguisher containing a liquid con 
prising a gas-generating material and a foam Sta 
bilizer, and a second liquid coin prising a chemical 
adapted to react with the first liquid upon use of 
the extinguisher to produce a stabilized foam, Oile 
of said liquids containing in addition a high COin 
centration of a compound of potassium adapted 
to improve the fire-extinguishing qualities of the 
foam. 

3. A fire extinguisher containing a liquid coin 
prising a gas-generating material and a foam 
stabilizer, and a second liquid comprising a chein 
ical adapted to react with tine first liquid lipOn 
use of the extinguisher to produce a Stabilized 
foam, one of said liquids containing a high con 
centration of a compound comprising an alkali 
metal element corbined with a careoxylic acid 
radical, said compound having inherently excep 
tional fire-extinguishing properties and adapted 
to improve the fire-exting:ishing properties. Of 
the foam. 

4. A fire extinguisher containing a liquid COIn 
prising a gas-generating rateria and a foam Sta 
bilizer, and a second liquid comprising a chemical 
adapted to react with the first liquid upon use of 
the extinguisher to produce a stabilized foal, Ole 
of said liquids containing an alkali metal lactate. 

5. A fire extinguisher containing a liquid coin 
prising a gas-generating aaterial. and a foa.in 
Stabilizer, and a Second liquid congrising a cher 
ical adapted to react. With the first liquid upon 
use of the extinguiser to produce a stabilized 
foam, One of Said liquids containing an alkali 
metal acetate. , . . 

6. A fire-extinguishing Coimposition for foam. 
extinguishers adapted to be reacted with an acid 
material. With resultant proguction of a fire ex 
tinguishing foatia, Said COI position coinprising a 
carbonate, a foam stabilizer, and a compound of 
an alkali metal element other than a carbonate in 
an amount by Weight in excess of the weight of 
the carbonate and adapted to in prove the fire ex 
tinguishing qualities of the foam. . . . . . . . 

7. A fire-extinguishing liquid for foam extin 
guishers adapted to Withstaind low temperatures 
comprising a gas-generating material, a foam sta 
bilizer, and an alkali neta, compound of Such 
character aid in sfficient concentration to both 
materially lower the freezing point of the solution 
and to increase the fire-extinguishing properties 
of the foam. 

8. A fire-extinguishing composition for foam 
extinguishers coin prising a gas-generating nate 
rial, a foam Stabilizer, and an alkali metal lactate. 

9. A fire-extinguishing composition for foam 
eXtinguishers Comprising a gas-generating nate 
rial, a foam Stabilizer, and ain alkali metal acetate. 

0. A fire-extinguishing colposition for foan 
extinguishers comprising a gas-generating nate 
rial, a foam Staoilizer, potassium lactate, and po 
taSSium acetate. 

11. A fire-extinguishing composition for foam 
extinguishers comprising a gas-generating mate 
rial, a foal Stabilizer, an aikai netal-lactate, and 
an alkali metal acetate. 

12. A fire-extinguishing liquid for foam extin 
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guishers adapted to withstand low temperatures, 
comprising Water, a gas-generating material, a 
foam stabilizer, an alkali metal lactate, and an 
additional freezing temperature. depressant 
chemically inert with respect to said other ingre 
dients. 

13. A fire extinguisher containing a liquid con 
prising a gas-generating material, and a second 
liquid comprising a, Sulphonic acid, one of said 
liquids containing a foam stabilizer, the Sulphonic 
acid being chemically active with respect to said 
first mentioned liquid at temperatures approxi 
mating 0° C. and below to generate a fire-extin 
guishing foam, m 

14. A fire extinguisher containing a liquid com 
prising. a gas-generating material, a foam stabi 
lizer, and a freezing temperature depressant, said 
liquid being adapted to withstand extremely low 
temperatures without freezing, and an acid liquid 
adapted to Withstand extremely low temperatures 
Without freezing comprising a sulphonic acid, 
chemically active with respect to said first men 
tioned, liquid at temperatures approximating 0° 
C. and below to generate a fire-extinguishing 
foan. ... - - - - 

15. A fire-extinguishing composition for foam 
extinguishers, comprising sodium bicarbonate, a 
foam Stabilizer, and a high concentration of a 
Compound of an alkali metal element of group I 
Of the periodic table having inherently exceptional 
fire-extinguishing properties and adapted to in 
prove the fire extinguishing properties of the 
foan. 

16. A fire-extinguishing composition for foam 
extinguishers, comprising sodium bicarbonate, a 
foam Stabilizer, and a compound including potas 
Siuin combined with a carboxylic acid radical. 

17. A fire-extinguishing composition for foam 
extinguishers, comprising a carbonate which is not 
Sufficiently alkaline in water solution to destroy 15 
the foam, a foam stabilizer, and a high concen 
tration of an alkali metal compound improving 
the fire-extinguishing properties of the foam and 
Which is not Sufficiently alkaline to destroy the 
foam. : , , . . . . . . . . . . . . - m 

18. A fire extinguishing composition . compris 
ing a Water Solution containing an alkali metal 
lactate and an alkali metal acetate in a concen 
tration to provide a freezing point of the solution 
below -40°C. . . . . . . . . . . 

- 19. The method in the extinguishing of fire, 
which comprises reacting a gas generating mate 
rial with an acid material in the presence of both 
a foam stabilizer and a solution of high concen 
tration of an alkali metal compound having in 
herently exceptional fire extinguishing proper 
ties to produce a wet foam carrying dispersed 
d'Ops Of the Solution containing the alkali metal 
compound in high concentration, and discharging 
the Wet foam onto the fire so that the dispersed 
drops of the Solution containing the alkali metal 
compound in high concentration carried along by 
the foam aSSist and improve the normal extin 
guishing action of the foam. 

20. A fire-extinguishing composition for foam 
extinguisherS comprising a gas-generating mate 
rial, foan Stabilizer, and an alkali metal lactate 
in Sufficient concentration to materially lower the 
freezing point Of the Solution. 

CHARLESA. THOMAS. 
CARROLLA. HOCHWALT. 
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